Introduction
During the last two decades there has been an influx of refugees and immigrants into Scandinavia, and this trend shows no signs of abating. Of the Scandinavian countries, Sweden receives the greatest number of asylum seekers. Data from the Swedish Central Bureau of Statistics show that in 2000 approximately 24 per cent of children and adolescents (0-17 years) were of nonSwedish origin (Statistiska centralbyrån, 2001 ). This farreaching demographic change has raised many issues related to assimilation and integration into the community of refugees and immigrants from different cultural backgrounds.
As part of the publicly funded dental services provided for children and adolescents in Sweden, substantial economic and personnel resources are allocated to orthodontic treatment, which is free of charge to all, up to 20 years of age. Comprehensive orthodontic services were established over 20 years ago to minimize physical and psychological disturbances caused by malocclusion. Treatment priority is given to those children considered to have the greatest needs, i.e. when a malocclusion is associated with a high risk of tissue damage, functional disturbances or psychological problems (Kurol, 1991) . Orthodontic treatment is influenced by socio-economic, ethnic and cultural factors (Ahmed et al., 2001) and is based on a mutual decision by the orthodontist as the key person, the dentist and the patient and his/her parents.
Recent research has highlighted the importance of the individual's self-perceived oral health status (Burke and Wilson, 1995) . The mechanism most often invoked for explaining the association between appearance and psychological function is the theoretical construct body image, 'a mental picture of the body ' (Schilder, 1950) . People vary in their perceptions of their physical self and have emotional reactions to these perceptions (Pertschuk and Whitaker, 1982) . In determining the potential benefits of orthodontic treatment for an individual, the relationship between physical appearance and perception of an aesthetic deviation and the impact of such a deviation on self-esteem and body image are important factors (Birkeland et al., 2000) . As orthodontic treatment improves facial appearance, it is assumed to increase intrinsic value. Consequently, assessment of the potential benefit of orthodontic treatment to the individual should include greater awareness of the individual's psychosocial functioning and self-perceived treatment need-the patient's own perspective. This perspective often differs from the normative need, i.e. occlusal morphology (Tickle et al., 1999; Ahmed et al., 2001; Mandall et al., 2001) .
Although family cultural background and ethnic origins are acknowledged as highly influential in shaping children's attitudes, the perspectives of refugee and immigrant children and adolescents may be further modified as they adapt to life in a new country and are exposed to the cultural values of their Swedish peers. The extent to which the perspectives of refugee children and adolescents are modified by this exposure is not known. In this context, differences in perceived need and attitudes to dental appearance and orthodontic care among adolescents in Sweden are poorly documented. To date, there have been few studies of the implications of these issues for the provision of dental care for children, and particularly with respect to orthodontic treatment, which is generally undertaken during late childhood and adolescence.
The aim of this study was, therefore, to compare 12-and 13-year-old boys and girls of Swedish and immigrant backgrounds, with respect to the following: (1) self-perceived need for and attitude to orthodontic treatment, (2) attitude to own teeth and general appearance, (3) behaviour pattern and psychosocial functioning, and (4) self-perceived need for orthodontic treatment in relation to psychosocial functioning.
Subjects
The study was conducted in two southern Swedish towns, Jönköping and Motala. Jönköping, with 120 000 inhabitants, is one of the 10 largest cities in Sweden. Motala is much smaller, with 40 000 inhabitants. Both cities have areas of mixed socio-economic structure and a relatively high proportion of immigrants and refugees. The base population for the study comprised 553 students: all the 12-13 year olds (born in 1988 and 1989) , from six schools. In this population, the immigrant frequency (i.e. the child or at least one parent born outside Sweden) is about 40 per cent, which is greater than the national average (Statistiska centralbyrån, 2001) . The reason for choosing these ages was two-fold: first, by this age, the permanent teeth have usually erupted, but major orthodontic treatment has not yet begun and, second, the respondents would be sufficiently mature to be able to express their own opinion (Helm and Seidler, 1974; Atkinson et al., 1990; Mohlin et al., 2002) . On the days the questionnaire was to be answered, 37 subjects were absent from school due to illness and eight did not wish to participate. The remaining 508 students, 253 boys and 255 girls, comprised the study group. They were stratified into four groups, according to cultural background:
A. Both parents born in Sweden, 270 children. Two children were adopted and are included in this group. The distribution of boys and girls related to country/ region is presented in Table 1 . Eight students who had both parents born abroad but in different areas (B, C, D) were grouped according to the mother's origin.
For 97 per cent of the subjects from eastern Europe, 92 per cent from Asia and 44 per cent from other countries, both parents were born outside Sweden. Of the 97 per cent from eastern Europe who had both parents born outside Sweden, 94 per cent of these subjects had both parents born in eastern Europe. In groups C and D the corresponding figures were 86 per cent in each group. In the eastern Europe group (B), no mothers and two fathers were born in Sweden. In the Asian group (C), seven of the mothers but no fathers were born in Sweden, and in the other group (D), 16 mothers and 12 fathers were born in Sweden.
Method
A questionnaire study was conducted from March to November 2001. The questionnaires were answered in a standardized way in the classroom by the students attending the school that day. A participating orthodontist or a dental assistant was available on each occasion, to clarify any questions which might arise. The questionnaire comprised 70 items, encompassing seven domains:
1. Demographic data (age, sex, culture). 2. Experience of orthodontic treatment (undergoing or have had orthodontic treatment, yes/no). 3. Self-perceived treatment need, attitude to orthodontic treatment (multiple choice, five-point ordinal scale) (Shaw, 1981) . 4. Dissatisfaction with own teeth (five-point ordinal scale) (Shaw, 1981; Mandall et al., 2000) . 5. Body esteem and general appearance (five-point ordinal scale) (Secord and Jourard, 1953) . 6. Behaviour pattern (five-point ordinal scale) (Shaw, 1981) . 7. Psychosocial functioning (questions from the questionnaire about psychosocial functioning were pooled to an amalgamated index. Summary score 9-45. A low value indicates good psychosocial functioning) (Pertschuk and Whithaker, 1982) .
The questions were designed with a mix of fixed statements, multiple choice, free answers and five-point scales (Appendix).
Reliability test
Reliability tests were performed on 25 12 year olds and 25 13 year olds, selected at random. They were presented with the same questionnaire after an interval of 4 weeks, under the same circumstances. For the analysis of reliability, the weighted Kappa statistic was used. Their initial answers were included in the study. Only questions with good and very good reliability (value 0.6-1.0) were retained for inclusion in the final questionnaire. Reliability was high for 28 questions or statements. These constituted the final questionnaire. The study was approved by a Research Ethics Committee.
Statistical methods
The χ 2 , Kruskall-Wallis, Mann-Whitney U tests and ANOVA were used to determine statistical differences between the groups. Significance was set at P < 0.05.
Results
Of the 508 subjects, 15 per cent were currently undergoing orthodontic treatment and 13 per cent had previously undergone treatment, with no significant differences among groups A, B, C and D. Those with orthodontic experience were teased more often and thought that they needed treatment. They were also more content with their general appearance compared with those without orthodontic treatment.
The responses to the questionnaire showed only minor differences between students with experience of orthodontic treatment and those without. These two groups were therefore pooled.
Self-perceived orthodontic treatment need and attitude to orthodontic treatment
Twenty per cent of the subjects considered that they needed orthodontic treatment. There were significantly more girls than boys, 58 and 42 per cent, respectively (P = 0.012). The highest self-perceived treatment need was found among the Swedish girls, 31 per cent, and 22 per cent were uncertain. The perceived need for orthodontic treatment in the different groups is presented in Table 2 . In groups C and D, the percentage of selfperceived need for orthodontic treatment was greater among boys than girls, 22 and 19 per cent of boys compared with 15 and 9 per cent of girls. In the Swedish group, the corresponding figures were 17 per cent for boys and 31 per cent for girls, and in group B it was 9 per cent for boys and 15 per cent for girls. The differences among the groups were statistically significant (P = 0.001) ( Table 2) .
Approximately 66 per cent of subjects answered that they would be prepared to undergo 2 years of fixed appliance therapy if it was recommended by the dentist, 72 per cent in group A, 63 per cent in group B, 54 per cent in group C and 61 per cent in group D (Table 3) . Girls were generally more willing than boys to undergo treatment, 69 and 62 per cent, respectively. This difference was, however, not significant.
To the question 'Do you believe that orthodontic treatment with fixed appliance is painful?', half of the subjects answered 'Yes, somewhat' or 'Yes, a lot'. More girls than boys were concerned about treatment-related pain. More foreign girls (59 per cent, B+C+D) than Swedish girls (56 per cent) were concerned about pain. The highest percentage was found among the eastern European girls, 68 per cent, in comparison with the other groups (P = 0.008).
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Dissatisfaction with own teeth
Swedish students were the least satisfied with their teeth and those from eastern Europe the most satisfied. In all, girls were significantly more dissatisfied than boys, 24 and 14 per cent, respectively (P = 0.012). With respect to gender and origin, Swedish girls were the most dissatisfied, 32 per cent (Table 4) . Nineteen per cent of all individuals perceived their teeth to be better than those of their peers and 19 per cent perceived their teeth to be worse. In total, 1 per cent were teased every week or every day and 10 per cent had at some time been teased because of their teeth.
Students undergoing treatment were less satisfied with the appearance of their teeth.
General appearance
Girls were significantly more dissatisfied with their body height (P = 0.009), weight (P = 0.005) and facial appearance (P = 0.002) than boys. The Asian students (group C) were the most dissatisfied with their height and weight. In the foreign student groups (B+C+D), 7 per cent were dissatisfied with their hair compared with 4 per cent in the Swedish group (P = 0.152).
More students from groups A and D considered their own appearance to be generally less attractive than that of their peers, 9 and 12 per cent, respectively. The Asian students were the least dissatisfied, 6 per cent (P = 0.012). In terms of both origin and gender, the girls from other countries (group D) were the least satisfied with their own appearance (17 per cent). None of the eastern European girls was dissatisfied. Students undergoing treatment were generally more satisfied with their general appearance.
Behaviour pattern
Both boys and girls were more preoccupied with their hair than their teeth and looked at their hair in a mirror more frequently than at their teeth. The girls looked at their hair significantly more often than the boys. The frequency was highest for eastern European girls (74 per cent), and lowest for the Swedish girls (59 per cent) (Table 5) .
Foreign students (groups B+C+D), both girls and boys, looked at their teeth in a mirror more frequently than Swedish girls and boys (P = 0.030). The frequency was highest for the girls in group D, 35 per cent, and for the boys in group C, 29 per cent (Table 5) .
Psychosocial functioning
Among all students (A+B+C+D), the psychosocial index had a mean value of 21 [range 11-31, standard deviation (SD) = 3]. The eastern European students showed a low value, mean 20 (SD = 2.8), and the other groups (A, C and D), mean 21(SD = 2.8). Girls (A+B+C+D) had a significantly lower index value, 20 (SD = 3.0), than boys, 21(SD = 2.9); P = 0.007.
The index value for those students with a selfperceived orthodontic treatment need was 21.5, half a unit higher than the mean value for all groups. This difference between students with and without a selfperceived treatment need was not significant. In all, the intergroup differences were negligible.
Discussion
The subjects consisted of all 12-and 13-year-old children from six schools. At this age, however, there are great individual variations, not only in dental age and occlusal development, but also in psychological maturity. This must be taken into consideration, especially as this study group is on the threshold of adolescence. Individual variations might have influenced SELF-PERCEIVED ORTHODONTIC TREATMENT NEED the results. Despite this disadvantage, 12-13 year olds were selected for the study because this is typically the age at which a decision about the need for orthodontic treatment is made.
In groups A-D, the experience of orthodontic treatment, previous or ongoing, was the same. It can be assumed that the provision and extent of orthodontic care were similar in both towns, i.e. simple orthodontic anomalies were treated with removable appliances by general practitioners under the supervision of an orthodontist and more severe anomalies with fixed appliances by an orthodontist.
The two towns used in the study have similar numbers of immigrants and refugees. With a few exceptions, this is comparable with other towns in Sweden. These two towns were chosen because they represent one small and one large town.
The countries of origin were grouped primarily according to common background factors. In group B, the countries had previously belonged to the Eastern Bloc and more than half of the students were from the former Yugoslavia. Group C was formed merely according to the geographical location of the countries. There were only 18 students from China, Pakistan, Vietnam and India in this study, but all the students in this group experienced similar immigrant problems in Sweden. Group D was a mix of mainly western Europeans and more than half of the students in this group had one parent born in Sweden.
Eighty-nine per cent of the questions in this study have been used previously in other questionnaires (Secord and Jourard, 1953; Shaw, 1981; Pertschuk and Whitaker, 1982; Mandall et al., 2000) . Initially, the questionnaire included a larger number of questions and statements. Some of these were inappropriate for this investigation, showed a low value for reliability and were therefore excluded. In this study, there was a high participation rate and high reliability when tested.
Twenty per cent of the students had a perceived orthodontic treatment need, highest among Swedes and least among eastern Europeans. In general, the percentage of perceived need was higher among girls than boys (Table 2 ). This is in agreement with O'Brien et al. (1996) . The girls in the Swedish group exceeded those of the other groups. Students undergoing treatment had a greater perceived treatment need than their peers. In a Swedish study of 9-year-old immigrant children, Hosseini et al. (1999) reported a similar subjective treatment need, 22 per cent.
Despite the different subjective need for orthodontic treatment in the four groups, the percentage outcome of treatment was the same in the various groups. This indicates that the orthodontists authorised treatment on the basis of objective need for treatment.
In studying the influence of culture/ethnicity on the self-perceived need for orthodontic treatment, socioeconomic factors must be considered. In this questionnaire survey, the aim was to register socio-economic level based on the parents' level of education and employment. However, the subjects were too immature for such questions and this method was not appropriate for collecting such data. With respect to perceived treatment need, Mandall et al. (2000) failed to find a correlation with ethnic origin and social class in northern England. Similarly, Soh and Lew (1992) found no correlation with race and income in an Asian community in Singapore. Thus, the results of the present study in a Swedish community should be interpreted with caution.
Swedish girls were more willing than others to undergo 2 years of fixed appliance therapy. This can probably be explained by the greater self-perceived treatment need in this group. Fear of pain associated with fixed appliance therapy was greater among girls than boys. This is in agreement with other studies (Bergius et al., 2002) . The highest frequency of fear of treatment-related pain was found among girls from eastern Europe. This fact might explain the lower selfperceived treatment need in this group. In this context, Ekman (1991) , in a study of the dental health status of immigrant children in Sweden, reported a correlation between migration and an increased incidence of physical and psychological illness. A, Sweden; B, eastern Europe; C, Asia; D, other. ns, not significant; *P < 0.05; **P < 0.01; ***P < 0.001.
The complex interrelationship of body image and self-concept has been investigated previously (Lerner and Karabenick, 1974) . It has also been shown that young adolescents may experience a disturbance in selfimage (Simmons et al., 1973) . With respect to body image and appearance, girls in the present study were in general more dissatisfied than boys. Girls in groups A and D were the most dissatisfied with their general appearance. A similar finding has been reported by Stowers and Durm (1996) . In general, the girls in groups A and D thought that their own appearance was much worse than their peers. The foreign girls in groups B and C were less concerned. This might be attributable to the fact that foreign girls are preoccupied with other, more immediate, problems related to their life situation in a new country.
All students in the study were more preoccupied with their hair than with their teeth. It is surprising that despite higher self-perceived orthodontic treatment need in Swedish girls, they were less preoccupied than immigrant girls with looking at their teeth in a mirror. There appears to be no obvious explanation.
The study showed no difference in self-perceived psychosocial functioning between Swedish and foreign students, but a gender difference was observed. In contrast, Crijnen et al. (1997) , in a cross-cultural study of parent-reported problems of children and adolescents, found the lowest incidence of problems in the Swedish sample and cross-culturally consistent age and gender variations. Another investigation, by Verhulst et al. (1993) , comparing American and Dutch adolescents, showed a much greater incidence of problems among the Americans. It was suggested that this might be attributable to cultural factors. The different designs of these studies preclude comparison of the results and no definite conclusions should be drawn. In fact, the selfperceived psychosocial functioning of the subjects in the present study was on the more positive part of the scale. Subjects with a self-perceived orthodontic treatment need had a less favourable index for psychosocial functioning than those without. The difference was, however, too small to draw any conclusions. With respect to psychosocial function, integration seems to have worked well. Most orthodontic treatment is undertaken on aesthetic indications. Therefore, when planning future orthodontic services, it is possible that with improved integration of immigrants over time, the difference in perceived treatment need between cultural groups will diminish.
Conclusion
Swedish girls seem to be the least satisfied with their dental appearance, have the highest self-perceived treatment need and are also the most positive to orthodontic treatment, while foreign girls are most concerned that fixed appliance therapy will be painful. While some differences in behaviour pattern related to dental appearance were noted, these do not seem to influence the well-being of the subjects. These results indicate that immigrant students have a lower perceived orthodontic treatment need than Swedes. As there is no obvious explanation for this difference, a further investigation is warranted. A comparative study of normative and self-perceived orthodontic need in these groups is currently being undertaken. 
